Abstract
Introduction 27 28
Thermal storage systems for energy conservation in buildings have gained more and 29 more attention. Phase change materials (PCMs) as latent heat storage material are 30 particularly attractive for energy conservation in buildings due to their high energy 31 storage capacity at constant temperature [1] [2] [3] .
33
Investigations into composite PCM drywall systems especially gypsum board has 34 drawn high research interests in the past twenty years. Gypsum board is usually found conductivities which adversely affect their thermal response after integration into 55 gypsum boards. For these reasons Darkwa and Kim [7] 
113 114
Where the sensible enthalpy is given as:
The latent heat content (∆ ) is written as:
118
L is the latent heat capacity of the PCM, and is the liquid fraction during the phase 119 change which occurs over a range of temperatures T s ＜ T ＜ T l , defined by the follow 120 relations: At time t = 0, the whole PCM layer was taken to be solid that was maintained at a 127 temperature below the solidus temperature T s of the PCM. The initial condition 128 at t = 0 in the model is therefore given by:
According to the assumption, one surface of PCM layer experiences convective heat 133 transfer with the surrounding air, the other surface is adiabatic. The boundary 134 condition is therefore given by: given by:
Where the constant "a" defines the temperature varying scope; and the constant "b"
142
defines the starting temperature.
144

Simulation
146
In this study, the grid of the physical model was built using the Gambit software and As shown in Fig.4 , there was significant temperature difference between the surface 
Selection of thicknesses of PCM layer 236 237
The selection of the appropriate thickness of PCM layer depends on room temperature Where the actual energy stored by PCM (kJ/m 2 ) is expressed as:
246 247
The maximum heat storage capacity per unit surface area (kJ/m 2 ), which is made up 248 of both latent heat and sensible heat, is also expressed as:
For the selection of the most appropriate thickness, two conditions need to be satisfied: 252 large energy storage capacity and high percentage of energy storage. Now, using Eqs. 
Sample testing 297 298
The test was carried out in a climate controlled chamber ( 
Test procedure 312 313
The thermal performance test was carried out over a 24-hr full-cycle condition 
Test results
334
The average test results from the five 24-hr measurements are used for the discussion between the two sets of results at the end of the discharge process but found them to 344 be fairly comparable.
346
The thermal effectiveness of the PCM gypsum board was also evaluated by measuring 347 the heat flux data and using it to calculate the cumulative energy storage/discharge. As 24.
388
The same procedure as described in Section 3.2.1 was then adopted for this test.
389
However an external sinusoidal temperature variation between 20~30°C was used in 390 order to characterize the decrement factor due to the PCM layer. The study did focus on the theoretical and experimental evaluation of a non-deform storage/discharge values were also determined and found to be in a good agreement.
422
In order to evaluate its thermal effectiveness the PCM gypsum board was 
